104 
□ 5 
Q6 



25 
26 
27 



^ Supporting Structure for a Rotor 

2 Background of the Invention 

3 1 . Fiel d of the Invention 
4 



The present invention relates to a supporting structure for a rotor, wherein the rotor shaft 

5 and the supporting member of the supporting structure have the smallest contact area while 

6 providing stable and non-skew rotation for the rotor. 

7 2. Description of the Related Art 

8 Figs. 1 and 2 of the drawings illustrate a conventional motor structure that comprises a 

9 metal axle tube 90, a stator 91 mounted around the axle hibe 90, a circuit board 92, and a 
10 balance plate 98. An oily bearing 93 is tightly engaged in the axle hibe 90 for rotatably 

i 1 supporting a shaft 95 of a rotor 94. A distal end of the shaft 95 is rotatably supported by a 
fu2 support member 96. The rotor 94 rotates stably by means of mutual attraction between a 
^5 3 permanent magnet 97 on the rotor 94 and the balance plate 98 . 

In such a conventional motor, the rotor 94 could not rotate smoothly, as the lubricating 
oil in the oily bearing 93 leaks after the oily bearing 93 has been used for a period of time. In 
addition, the shaft 95 of the rotor 94 and the oily bearing 93 have a relatively large contact 
E§ 7 area therebetween. As a result, a relatively large friction exists and a larger noise is generated 
^1 8 during rotation of the rotor 94. Furthermore, the cost for processing and manufacturing such a 
19 conventional motor is high. 

2Q Summary of the Invention 

21 It is the primary object of the present invention to provide a supporting struchire for a 

22 rotor. The supporting structure can be manufactured conveniently. In addition, the shaft of the 

23 rotor and the supporting member for the shaft have a relatively smaller contact area 

24 therebetween. 
In accordance with the present invention, a supporting structure is provided for the rotor 

and includes a metal axle tube, a holding member securely mounted in the axle tube, a 

supporting member securely mounted in the axle hibe and including a supporting portion, and 
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a fixing member securely mounted in the axle tube and including an opening. The holding 
member includes a hole and an inner flange is formed on an inner periphery defining the hole. 

A shaft is provided to a center of the rotor and includes an engaging groove. The shaft is 
extended through the hole of the holding member and the opening of the fixing member with 
an end face of a distal end of the shaft rotatably resting on the supporting portion of the 
support member and with the fixing member engaging with the engaging groove of the shaft, 
whereby the shaft and the im.er flange of the holding member have a shght contact 
therebetween. 

Other objects, specific advantages, and novel features of the invention will become 
more apparent from the following detailed description and preferable embodiments when 
ia 1 taken in conjunction with the accompanying drawings. 
®^ Brief Description of the Drawings 

Fig. 1 is an exploded perspective view of a conventional motor structure. 
Fig. 2 is a secfional view of the conventional motor structure in Fig. 1 . 
Fig. 3 is an exploded perspective view of a supporting structure for a rotor in accordance 
C J 6 with the present invention. 

cl 7 Fig. 4 is a sectional view of a motor having the supporting structure in Fig. 3 . 

Fig. 5 is an exploded perspective view of a modified embodiment of the supporting 

1 9 structure in accordance with the present invention. 

20 Fig. 6 is a sectional view of a motor having the supporting structure in Fig. 5. 

21 Fig. 7 is a sectional view illustrating a modified embodiment of a holding member of the 

22 supporting structure in accordance with the present invention. 

23 Fig. 8 is a sectional view illustrating another modified embodiment of the holding 

24 member in accordance with the present invention. 

25 Fig. 9 is a sectional view illustrating a ftirther modified embodiment of the holding 

26 member in accordance with the present invention. 
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r..t^il>rt nescrlption of the Preferred Embodiments 

Preferred embodiments m accordance wUh the present invention will now be described 
with reference to the accompanying drawings. 

Referring to Figs. 3 and 4, a supporting structure tor a rotor 3 in accordance with the 
present invenfon generally includes a base 1 (F,g. 4) and a metal axle tube 2. The base 1 may 
be a casing of any conventional motor or heat-dissipating fan. A balance plate 11 is mounted 
,o the base 1 1 and made from magnetically conductive material for providing mutual attraction 
between the balance plate 11 and a permanent magnet 33 on the rotor 3. 

The metal axle tube 2 is made from magnetically conductive material and includes an 
end securely mounted to the base 1. A conventional stator bobbin 12 is mounted around the 
axle tube 2 and a flange 21 is formed on the other end of the axle mbe 2 for preventmg 
disengagement of the stator bobbin 12. Mounted in the axle tube 2 is a holding member 22, a 
supporting member 23, and a fixing member 24, which are securely mounted in the axle mbe 2 
by any suitable means. The fixing member 24 is sandwiched between the holding member 22 
and the support member 23 to provide a simple arrangement, best shown in Fig. 4. The 
holding member 22 includes a hole 221 through which the shaft 31 of the rotor 3 extends. It is 
advantageous to provide the smallest contact area between the shaft 31 and the holdmg 
member 22. As illustrated m Figs. 3 and 4, the holding member 22 is mbular and includes an 
,mier flange 222 fonned on an imier periphery defining the hole 221. The support member 23 
includes a supporting portion 230 having a hole 231 that is covered by a cover 232. 
Alteniatively, the supporting portion 230 may be solid without any hole; namely, the 
supporting portion 230 is a closed bottom of the support member 23. The fixing member 24 
may be a conventional retaining ring having an opening 241 through which the shaft 3 1 of the 
rotor 3 extends. An imier periphery defining the opening 241 of the fixing member 24 includes 
a plurality of radial shts or cuts (not labeled) to allow easy passage of the shaft 31 of the rotor 
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The shaft 31 of the ro.or 3 is located in a center of the rotor 3 and extends through the 
hole 221 of the holding member 22 ^d the opemttg 241 of the fixmg member 24 with an end 
face of the distal end of the shaft 31 rotatably resting on the supporting portion 230 of the 
support member 23. The shaft 31 includes an annular engaging groove 32 defined in an outer 
periphery thereof for engaging wth the fixing member 24. Thus, disengagement of the rotor 3 
is prevented while the shaft 31 and the fiange 222 of the holding member 22 have a very small 
gap therebetween or have a shght contact therebetween. The permanent magnet 33 on the 
8 rotor 3 and the balance plate 1 1 attract each other. 

Figs. 5 and 6 illustrate a modified embodiment of the supporting structure in accordance 
with the present mvention, wherein the supporting portion 230 of the support member 23 is 
soUd and the fixing member 24 has an amrular wall 242 and an opening 241 that allows easy 
t0 2 passage of the shaft 3 1 of the rotor 3 . 

"5 3 More particularly, the metal axle mbe 2 is securely mounted to the base 1 (Fig. 6) that 

has a balance plate 1 1 mounted thereon. A stator bobbin 12 is mounted around the axle tube 2. 
Mounted in the axle tube 2 are a holding member 22 and the support member 23 that receives 
the fixing member 24. An end face of the amrular wall 242 of the fixing member 24 abuts 
agdnst the supporting portion 230 of the support member 23. In th.s embodiment, the holdmg 
member 22 abuts against a top face of the fixing member 24. 

The shaft 31 of the rotor 3 is located in a center of the rotor 3 and extends through the 
hole 221 of the holding member 22 and the opening 241 of the fixing member 24. The shaft 31 
includes an amrular engaging groove 32 defined in an outer periphery thereof for engaging 
with the fixing member 24. The shaft 31 and the flange 222 of the holding member 22 have 
the smallest gap therebetween or have a slight contact therebetween. An end face of the distal 
end of the shaft 31 rotatably rests on the supporting portion 230 of the support member 23 to 

25 provide stable rotation with least friction. ^ 

26 Fig. 7 illustrates a modified embodiment of the fixing membe/ 22,,wherein the fixing 

27 member 22 is in the form of a ring 222 that is securely mounted to an imier periphery defining 
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the hole 221 of the axle tube 2. In addition, a lower end of the hole 221 of the axle tube 2 has a 
stepped portion 25 for abutting against the fixing member 24 and the support member 23. 
Thus, the fixing member 24 can be securely retained in place. 

' Fig. 8 illustrates another modified embodiment of the fixing member 22, wherein the 
fixmg member 22 is in the form of a ring 222 that is securely mounted to an ,mter periphery 
defining the hole 22. of the axle tube 2. In addition, the hole 221 of the axle tube 2 has an 
upper stepped portion 26 on which the ring 222 rests and a lower stepped portion 25 for 
abutting against the fixing member 24 and the support member 23. Thus, an end face of the 
distal end of the shaft 31 of the rotor 3 rests on the supporting portion 230 of the support 
member 23, and the ring 222 and the shaft 31 have the smallest gap tirerebetween or have a 
slight contact therebetween, thereby providing the smallest fiict.on area and the lowest noise 

2 during rotation of the rotor 3 . 
53 Fig. 9 illustrates a further modified embodiment of the invention, wherein the fixing 

member 2^1^ in the form of a nng 222 that is directly formed on an imier periphery defining 
the hole 211 of the axle tube 2. The ring 222 and the shaft 31 have the smallest gap 
therebetween or have a sHght contact therebetween. In addition, a lower end of the hole 221 of 
the axle tube 2 has a stepped portion 25 for abutting against the fixing member 24 and the 
support member 23. Thus, an end face of the distal end of the shaft 31 of the rotor 3 rests on 
the supporting portion 230 of the support member 23, and the ring 222 and the shaft 31 have 

20 the smallest gap therebetween or have a shght contact therebetween, thereby providing the 

21 smallest flection area and the lowest noise during rotation of the rotor 3 

22 According to the above description, it is appreciated that since the shaft 31 of the rotor 3 
rests on the supporting portion 230 of the support member 23 merely at the distal end face of 
the shaft 31 and since the shaft 31 and the ring or flange 222 of the holding member 22 have 
the smallest gap therebetween^ have a shght contact therebetween, a stable and non-skew 
rotation of the rotor 3 is obtained while minimizing the noise and fidction. Processing and 
manufacturing the rotor 3 are easy and the cost thereof is reduced accordingly. 



^14 



y6 

Hi 

18 
19 



23 
24 
25 
26 
27 



5 



1 

2 

3 can 



ry 

in 



Although the invention has been explained m relation to its preferred embodiment as 
menttoned above, it is to be understood that many other possible modifications and variations 
be made without departing from the scope of the invention. It is, therefore, contemplated 
that the appended claims v.11 cover such modifications and variations that fall within the tore 
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